Introduction
The "human capital earnings function" (HCEF) has become a fundamental tool in research on earnings, wages and incomes in developed and developing economies. It is an 1 accepted procedure in litigation involving earnings, such as cases involving the value of lost earnings due to injury, death or discrimination (see, for example, Gastwirth, 1988 and Federal Judiciary Center, 1994) . It is also frequently used to make educational policy decisions based on estimates of the rate of return from schooling (see, for example, Psacharopoulos and Mattson, 1996) .
The basic feature of the HCEF is that it relates the natural logarithm of earnings to investments in human capital measured in time, such as years of schooling and years of postschool work experience. It has several desirable features:
(1)
It is not an ad hoc specification. It is derived from an identity. As a result, the coefficients of the equation have economic interpretations.
Because of the positive skewness of earnings and the rise in earnings inequality as schooling level increases, by using the natural logarithm of earnings rather than earnings as the dependent variable the residual variance in the HCEF is less heteroskedastic and the distribution of the residuals is closer to normal.
It is an efficient user of data. Although data on earnings, years of schooling and years since leaving school are readily available, data on individual schooling costs are not readily available. The HCEF procedure involves converting a relationship between earnings and dollar investments in human capital to one between the natural logarithm of earnings and years of investment in schooling and training.
(4) The HCEF is flexible, allowing for easy incorporation of additional variables appropriate for the particular purpose of the study.
(5) Finally, the coefficients of the HCEF are devoid of units, facilitating comparisons across space (e.g., countries) or across time periods (e.g., decades).
One feature of the HCEF is its frequent use for estimating the rate of return from schooling. The coefficient of the schooling variable is often interpreted as the rate of return from schooling (see, for example, Psacharopoulos and Mattson 1996 , Ram 1996 , Rosen 1987 , Willis 1986 . While this may be the correct interpretation in some circumstances, it will be shown here that in principle, and in many circumstances, this is not the correct interpretation. This paper will also discuss the effects on the coefficient of schooling of the treatment of labor supply (weeks If there is one period of investment in schooling for the individual, earnings after schooling is completed are:
For two periods:
Using the principle of mathematical induction,
where S is the number of years of schooling completed. The smaller is , the closer is the approximation Ln(1+) .
If r K is small, we can apply the ruleregarding natural logarithms Ln (1 +) for small Mincer (1974) shows that the coefficient of schooling (S) is biased downward if years of labor 3 market experience is not included in the equation.
III. Interpreting the Coefficient
Adding a residual to equation (6) and estimating the regression equation, the coefficient of schooling is an estimate of the average percent increase in earnings per year of schooling. Note 3 that the coefficient of S is not the rate of return from schooling, but rather is rK. If the parameter K is known and the regression coefficient (b) is estimated, the rate of return from schooling is
The parameter K = 1 if the investment in schooling equals the full-year potential earnings if there were no further investment. This assumption was made to simplify the exposition in the orginal formulation of the specification (Becker and Chiswick, 1966) . This assumption is also made in later treatments (see, for example, Mincer 1974 , Willis 1986 , Rosen 1987 , Psacharopoulos and Mattson 1996 . In most estimates of the rate of return from schooling using the HCEF there is no acknowledgment that this assumption is made; the coefficient of schooling is just accepted as the rate of return from schooling.
There are certain circumstances in which K=1. C = E can occur, for example, if there are t t -1 no out-of-pocket costs (C = 0) and the foregone earnings or opportunity cost (C = E ) is a full
year's earnings. It would also occur if, for example, opportunity costs were 75 percent of fullyear potential earnings and it just so happened that direct costs were equivalent to 25 percent.
However, K need not equal unity. Consider a case in which the direct costs of school are fully funded by the government, including books and school supplies. The student can work during school breaks, so the forgone earnings do not equal a full-year of potential earnings, but only 60 The value of r or K for a country need not be constant across schooling levels. One may think of three levels of schooling, years of primary (P), years of middle or secondary (M), and years of tertiary or higher (H) education. Then,
where S = P+M+H. With an estimate of K and K*, which can be estimated on a group basis, not needing micro-level or individual data, both private and social rates of return can be computed.
Recall that if we do not make use of the approximation regarding the natural logarithm of a number close to one:
The private rate of return is, developing countries where schooling attainment is very low, potential labor market experience (T) should be measured a non-negative number which is as the lesser of: T = Age-S-Z, and T = Age -X, where X is the age of the onset of employment that provides labor market experience relevant for adult work. The level of potential labor market experience may also need to be adjusted for grade repetition.
Similarly, the social rate of return is, Hence the typical assumption that the coefficient of schooling in the HCEF is the rate of return from schooling is not correct in principle, and is approximately correct only if K 1 and the regression coefficient is a small number.
IV. Effects of other Explanatory Variables
The HCEF is highly adaptable, and a variety of variables have been added to the right-hand side. The most important and imaginative of these has been post-school labor market experience in Mincer's classic study (1974 
where LnE is replaced by the human capital earnings function variables, schooling, experience, 
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arise for hours worked per week. Purely random measurement errors will tend to bias downward, resulting in a measured less than unity even if the true population value is unity.
The expression in equation 8 permits the estimation of the elasticities of earnings with respect to time units worked, where the interesting null hypothesis is that = = 1.
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Empirically, for developed countries the elasticity of earnings with respect to weeks worked is often close to unity, while the elasticity with respect to hours worked is substantially and significantly below unity.
This issue is particularly relevant because of a tendency to convert the dependent variable from annual earnings into hourly earnings. Then, transforming equation (8),
However, when hourly earnings is the dependent variable, whether observed or constructed, is the effect of schooling on occupational status. It is not the coefficient of schooling, but rather that is the estimated value of rK. Similarly, stratifying the data by
